



学校编码：10384                                 分类号     密级       









硕  士  学  位  论  文 




Pollutant Transfer and Transformation 
 in Marine Environment and Application in the Study of 
 Marine Environmental Capacity 
 
 
崔 江 瑞 
 
指导教师姓名：张 珞 平  教授 
专  业 名 称：环  境  管  理 
论文提交日期：2 0 0 9 年 5 月 
论文答辩时间：2 0 0 9 年 6 月 
学位授予日期： 
  
答辩委员会主席：余兴光  教授  
评    阅    人：余兴光  教授 
崔胜辉  副研究员 























另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的

































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 































下厦门湾总氮、磷的控制浓度分别为：0.999mg/L 和 0.055mg/L。对于 COD 在海
湾中的迁移转化的研究，本文采用 COD 降解动力学方程：首先建立降解速率常
数 k 与海水温度的关系式计算出厦门湾 COD 的降解速率常数为 0.05 /d。然后按




速 率 常 数 值 为 0.009 /d ， 石 油 烃 的 迁 移 转 化 可 以 表 示 为 ：
101.0


















Ocean is the largest water body on earth, and through the natural water cycle, 
pollutants contained in other types of water may all flow into the ocean in the end, so 
this poses a sever threat to  marine pollution. Therefore, the study of pollutant 
transfer and transformation mechanism in the ocean as well as pollution control and 
protection of marine environment becomes a critical issue. Currently, researches at 
home and abroad mainly focused on separate studies of the transfer and 
transformation process of certain pollutant in the ocean, whereas there is no 
systematic summary and most of them are qualitative description without quantitative 
calculation. Besides, models used by existing researches on pollutant transfer and 
transformation are mainly complicated, hard to calculate and involves a larger number 
of environmental factors, and thus not applicable to the numerical model calculation 
of the environmental capacity of bay areas. This thesis aims to solve this problem by 
providing a set of pollutant degradation model which meets the numerical model 
calculation of environmental capacity of bay areas, and applied the model to actual 
cases. 
Major pollutants in Xiamen Bay include nutrients (nitrogen and phosphorus), COD 
and petroleum hydrocarbons, so the thesis concentrates on the transfer and 
transformation of these three main pollutants in sea water.  
There are only indicators of active phosphate and inorganic nitrogen in current 
national standards of water quality, and no total phosphorus and total nitrogen 
indicator are included, so the standards have no significance of the calculation of 
marine environmental capacity and total amount of pollution control. Under such 
circumstances, the thesis introduces a method of total nitrogen and total phosphorus 
control by in-situ determination of the amount of total nitrogen, total phosphorus, 
inorganic nitrogen and inorganic phosphorus in sea water and polluted water, then 
calculating the ratio of total nitrogen and inorganic nitrogen, as well as total 














numerical model in the calculation of nutrients in biochemical transfer and 
transformation. The ratio of inorganic nitrogen and the total nitrogen as well as the 
ratio of active phosphate and the total phosphorus in Xiamen Bay is 0.621 and 0.412 
separately; the controlled concentration of total nitrogen and phosphorus in the third 
level of national standards of water quality in Xiamen Bay is 0.999mg/Land 
0.055mg/L separately. As to the transfer and transformation of COD in the bay area, 
this thesis adopts COD degradable dynamic equations. Firstly, build the relationship 
between the degradation rate constant k and sea water temperature and calculate that 
the degradation rate constant of COD in Xiamen Bay is 0.05 /d. Secondly, calculates 
the COD amount in accordance with the first level degradation kinetics relationship 
KteCC −= 0 , and the COD degradable dynamic equation in Xiamen Bay is 
teCC 05.00
−= . The transfer and transformation of petroleum hydrocarbons in the bay is 
calculated by natural weathering model of petroleum hydrocarbons in the estuaries 
and bays, and the degradation rate constant of petroleum hydrocarbon in Xiamen Bay 
areas is 0.009 /d according to the relationship among the degradation rate constant, 
sea water temperature and salinity, so the transfer and transformation of petroleum 
hydrocarbons can be expressed as: 101.000 )10091.0/( += tCCC . In this thesis, the 
findings will be used to the numerical calculation of environmental capacity in 
Xiamen Bay. 
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